. 2014. Perceptions of Australian marine protected area managers regarding the role, importance, and achievability of adaptation for managing the risks of climate change. ABSTRACT. The rapid development of adaptation as a mainstream strategy for managing the risks of climate change has led to the emergence of a broad range of adaptation policies and management strategies globally. However, the success of such policies or management interventions depends on the effective integration of new scientific research into the decision-making process. Ineffective communication between scientists and environmental decision makers represents one of the key barriers limiting the integration of science into the decision-making process in many areas of natural resource management. This can be overcome by understanding the perceptions of end users, so as to identify knowledge gaps and develop improved and targeted strategies for communication and engagement. We assessed what one group of environmental decision makers, Australian marine protected area (MPA) managers, viewed as the major risks associated with climate change, and their perceptions regarding the role, importance, and achievability of adaptation for managing these risks. We also assessed what these managers perceived as the role of science in managing the risks from climate change, and identified the factors that increased their trust in scientific information. We do so by quantitatively surveying 30 MPA managers across 3 Australian management agencies. We found that although MPA managers have a very strong awareness of the range and severity of risks posed by climate change, their understanding of adaptation as an option for managing these risks is less comprehensive. We also found that although MPA managers view science as a critical source of information for informing the decision-making process, it should be considered in context with other knowledge types such as community and cultural knowledge, and be impartial, evidence based, and pragmatic in outlining policy and management recommendations that are realistically achievable.
INTRODUCTION
Anthropogenic climate change is widely regarded as one of the greatest threats to species and ecosystems, with adverse impacts on the goods and services upon which human welfare depends (Pereira et al. 2010 , Bellard et al. 2012 . In recent times, adaptation to climate change has emerged as a key topic of scientific inquiry, with a growing body of literature demonstrating the importance of adaptation for managing the now unavoidable impacts of climate change (Bassett and Fogelman 2013) . The rapid development of adaptation as a mainstream strategy to manage the risks of climate change has also resulted in the emergence of a broad range of adaptation policies and management strategies, from local to global scales. The ongoing success of such policies or management interventions is dependent on the effective integration of new scientific research into the decision-making process so that management strategies can be adapted according to new and evolving information (Policansky 1998, Tomlinson and Davis 2010) .
The integration of science into the decision-making process for environmental management has represented a significant challenge, and despite a significant increase in the number of applied scientific publications and identification of critical questions (e.g., Sutherland et al. 2006 , Morton et al. 2009 , Beger et al. 2011 , an implementation gap remains (Ormerod et al. 2002 , Possingham 2009 ). Ineffective communication of science represents one of the key barriers preventing the integration of science into the decision-making process (Policansky 1998, Weber and Word 2001) , with cultural differences between scientists and decision makers identified as one of the key underlying causes (e.g., Pouyat 1999 , Briggs 2006 , Roux et al. 2006 . Communication, however, represents an even greater challenge for issues such as climate change, which attracts significant public attention, resulting in most individuals already possessing strong perceptions and beliefs making them highly susceptible to biases (Kahan et al. 2012, Leviston and Walker 2012) . Such biases may also result in decision makers misinterpreting or even refuting the information being presented, thus preventing the integration of the information into the decision-making process (CRED 2009) .
Although an extensive body of literature has identified the importance of understanding the perceptions of end users to improve the communication of science (e.g., Longstaff and Yang 2008 , Boissière et al. 2013 , Hamm et al. 2013 , the perceptions of environmental managers have seldom been quantified. Indeed, quantifying the perceptions of environmental managers in relation to climate adaptation, or the role of science for managing the impacts of climate change remains elusive. We aim to address the gap by assessing what one group of environmental managers, Australian marine protected area (MPA) managers, views as the major risks associated with climate change, and their perceptions regarding the role, importance, and achievability of adaptation for managing the risks of climate change. A secondary aim is to quantitatively assess what environmental managers perceive as the role of science for managing the risks of climate change and identify the factors affecting the trust environmental managers have in science. In doing so, we will provide important insights into how to enhance the communication of adaptation science to improve its uptake into the decision-making process.
We focused specifically on climate adaptation in relation to Australian MPA management. Marine protected areas are one of the primary policy instruments for managing marine resources (reviewed by Graham et al. 2011) , however, a recent study has shown that Australian MPA managers may be unaware of the breadth of existing scientific information that they could use to inform the decision-making process (Cvitanovic et al. 2013 ). In such cases, it is likely that managers rely on individual experiences or other secondary sources of information when developing and implementing conservation actions in isolation from scientific evidence , Cook et al. 2010 , Cvitanovic et al. 2014 . Using such secondary sources of information, e.g., grey literature, websites, etc., can be problematic because it is difficult to know whether the findings and their implications are evidenced-based or personal judgement based on experience (Sutherland et al. 2004) . It is clear that enhancing communication and improving the uptake of science by MPA managers is critical to ensure that effective policies and programs can be implemented.
METHODS

Survey design
A combination of qualitative and quantitative research methods were used to assess the perceptions of Australian MPA decision makers about: (1) the risks of climate change to marine ecosystems; (2) the importance, role, and achievability of adaptation for managing the risks of climate change; and (3) the role of science for managing the risk of climate change, including the factors that make decisions makers trust the science being produced. First, to develop our approach, we undertook a qualitative scoping study in which we interviewed three experienced Australian MPA managers and three researchers with a publication history in MPAs and climate adaptation to understand their perceptions regarding our three focal research categories. By interviewing both managers and scientists, we were able to capture a range of opinions and elicit the main issues, as seen by both groups, as a basis for developing our final quantitative survey (Bryman 2012 , Fink 2013 , Marshall et al. 2013 ).
In total six questions formed the basis of the scoping study, and these were designed to directly explore perceptions in relation to our hypothesis/aims. These questions were: (1) what do you consider the risks associated with climate change; (2) what do you consider the role of adaptation for managing the impacts of climate change; (3) how important is adaptation for managing the risks of climate change; (4) do you think climate adaptation is achievable/feasible; (5) how important is science in managing the risks associated with climate change; and (6) what would make you trust the scientific findings? Responses to each of the scoping questions were transcribed to form the basis of the final quantitative survey.
The quantitative survey was structured to comprehend the perceptions of managers as accurately and efficiently as possible within each of the three scoping categories. All questions were posed as a statement, and respondents were asked to indicate how strongly they agreed or disagreed with each statement on a 10 point Likert scale. Using this approach, a score of 1 indicated that the participant strongly disagreed with the statement, whereas a score of 10 meant that the participant strongly agreed with the statement. This scoring range increased the sensitivity of the data, and because there was no midpoint, i.e., a score of 5 indicated slight disagreement with the statement whereas 6 indicated slight agreement, allowed for clear interpretation of the data (Bryman 2012) . Participants were able to leave a response blank if they preferred (Marshall 2007) . Each of the survey questions is reflected within each of the tables presented in our results section. The final survey was pretested for readability, ambiguity, and variability in responses with three MPA managers, and refined accordingly.
A study to enhance the communication and uptake of climate adaptation science could have taken many forms, however, the practicalities of eliciting information from environmental managers across widely distributed agencies and geographies suggested that a structured survey would work best. In this case other methodologies, such as focus group work or workshop techniques, were not practical given geographic constraints.
Survey administration
The final version of the quantitative survey was administered to Australian MPA managers spanning three Australian management agencies. No researchers were included during this phase of the study. Marine protected area managers were defined as those representing key management agencies, at either the state or federal level of government, responsible for making management/policy decisions in relation to a MPA in Australian waters, as established in Cvitanovic et al. (2013) . Australia contains some of the world's most expansive MPA networks spanning tropical, subtropical, and temperate environments managed by multiple organizations across multiple levels of government, making Australia an ideal setting to explore and compare the perceptions of MPA managers. Individual participants were identified by contacting a senior manager in each agency and asking them to identify suitable participants within their organization to take part in the study (following Cvitanovic et al. 2013) . Collectively, 37 individuals across the 3 agencies fit the definition. Individuals were then contacted, information about the research provided, and consent to participate was requested. In total, 30 of the 37 Australian MPA managers agreed to take part in the survey, and on average, these participants had worked within their organization for 79 months (range 5-192 months), and had worked in their current role for 31 months (range 3-84 months). The survey was then administered to the 30 individuals, either face to face or via telephone. Care was taken to ensure that each participant was given the same amount of information about the survey, and a single member of the research team (CC) completed all surveys to ensure consistency.
Data were analyzed with descriptive statistics to assess the sample populations' perceptions about climate change, climate adaptation, and science. We note that there is ongoing discussion in the literature on whether Likert data should be considered as ordinal or interval, with subsequent implications for analyses and reporting. This discussion has largely arisen out of the difficulties Table 1 . Perceptions of Australian marine protected areas (MPA) decision makers (n = 30) about the potential risks of climate change. Scores are based on a Likert scale between 1 and 10, where a score of 1 indicated that the participant strongly disagreed with the statement, whereas a score of 10 meant that the participant strongly agreed with the statement.
Mean
SE Mode Range
Changes to biodiversity are likely to occur as a result of climate change. 9.2 0.2 10 3 Species extinctions are likely to occur as a result of climate change. 9 0.2 10 3 Changes to ecosystem function are likely to occur as a result of climate change.
9.1 0.3 10 6 Ecosystem collapse is likely to occur as a result of climate change.
7.9 0.3 10 6 Changes to fisheries resources are likely to occur as a result of climate change.
8.7 0.3 10 4 Fisheries collapse is likely to occur as a result of climate change.
6.7 0.4 8 7 Impacts on the coastal zone (e.g., impacts to coastal infrastructure) are likely to occur as a result of climate change. 9 0.2 10 4
Losses from ecosystem goods and services provided to society are likely to occur as a result of climate change.
8.1 0.3 10 5
Economic hardships are likely to occur as a result of climate change. 7.6 0.4 8 9 Important impacts on the government (i.e., loss of public support) are likely to occur as a result of climate change.
6.8 0.4 7 9
The community will stop valuing the resource as an impact of climate change. 4.9 0. 4 8 8 associated with understanding the ambiguity regarding distance between numerical responses and whether they are interpreted equally by respondents (Göb et al. 2007 ). To reduce this ambiguity, at the commencement of each set of questions, participants were given linguistic qualifiers, and given that all surveys were done verbally, the opportunity to seek further clarification regarding the scale as needed (Bryman 2012) . To ensure a consistent approach in this regard, all surveys were done by a single member of the research team. We report both ordinal and interval statistics, i.e., means and modes, for each statement.
RESULTS
Perceptions regarding the risks of climate change
Australian MPA managers have a very strong awareness of the range of threats posed by climate change. Of the 11 potential impacts identified through the scoping study, participants recognized all but 1 as a threat to marine systems. Specifically, Australian MPA managers considered changes to biodiversity, species extinctions, changes to ecosystem function, impacts to the coastal zone, and changes to fisheries resources as the greatest threats facing marine ecosystems (Table 1) . We found that participants considered the collapse of ecosystems and fisheries to be of lower risk. Australian MPA managers also identified potential impacts to government, such as the loss of public support, and economic hardships to be of lower risk. The only risk identified through the scoping study that participants did not agree with was that the public would stop valuing the resource as a result of climate change, with many respondents stating their belief that Australian communities would increasingly value local marine ecosystems as a result of climate change (Table 1) .
Perceptions regarding the importance, role, and achievability of climate adaptation Australian MPA managers considered adaptation to be critically important for managing the risks of climate change (Table 2 ). In particular, participants agreed that adaptation provides them with options to address the threats associated with climate change. However, 40% of participants (n = 12) agreed that they did not know enough about adaptation to make an informed assessment about its importance.
In general, participants of the study were less certain about the role of adaptation for managing the risks of climate change, with the majority of mean responses falling between 6 and 8, indicating only slight agreement with the statements presented (Table 2) . However, participants strongly agreed that the role of adaptation was to allow decision makers to look forward and develop proactive rather than reactive intervention measures, thereby allowing society to cope with alternate and inevitable ecological states. We did find that some participants considered adaptation and mitigation quite similarly, with 33% of participants (n = 10) scoring ≥ 6 (Table 2 ).
We also found that Australian MPA managers were optimistic regarding the achievability of adaptation (Table 2 ). In particular, participants strongly agreed that adaptation would be most achievable when all stakeholders worked together. Importantly, participants recognized that for adaptation to be achievable, people and governance structures must be flexible. However, participants also agreed that the government is a major barrier limiting the achievability of adaptation. Specifically, Australian MPA managers felt that adaptation is not currently achievable because it lacks proper consideration by governments, is not a current priority for governments, and it receives insufficient government funding (Table 2 ). We also found that many participants did not possess sufficient knowledge about adaptation to make an informed assessment on its achievability, with 14 of the 30 participants agreeing that they did not know enough (≥ 6) about adaptation to make an informed assessment on its feasibility (Table 2) .
Perceptions regarding science
Participants of our study acknowledged the importance of science for informing the decision-making process, and strongly agreed that science is a critical source of information for making decisions (Table 3) . However, Australian MPA managers also recognized the importance of other forms of knowledge, such as http://www.ecologyandsociety.org/vol19/iss4/art33/ Table 2 . Perceptions of Australian marine protected areas (MPA) decision makers (n = 30) about the importance, role, and achievability of adaptation for managing the risks of climate change. Scores are based on a Likert scale between 1 and 10, where a score of 1 indicated that the participant strongly disagreed with the statement, whereas a score of 10 meant that the participant strongly agreed with the statement.
Mean SE Mode Range
Importance of adaptation Adaptation is critically important for managing the risks of climate change. 8.4 0.4 10 9 Adaptation is more important than mitigation in relation to managing the impacts of climate change.
5.4
0.4 6 9
In theory adaptation is important, however, there is not enough science to understand the actual importance of adaptation.
5.6 0.4 6 8
Adaptation is important because it provides decision makers with options to address the threats associated with climate change.
7.9 0.2 8 5
Relative to other threats, the impacts associated with climate change will not become important until after 2050, and therefore adaptation is not important at present.
1.6 0.2 1 4 I don't know enough about adaptation to make an informed assessment on its importance. 4.6 0.5 1 9
Role of adaptation Adaptation allows us to manage the unavoidable. 6.9 0.5 8 9 Adaptation provides options to decision makers and helps facilitate the uptake of these options.
7.2 0.4 8 9 Adaptation provides an alternative baseline/option for managing ecosystems and ecosystem/ function. The achievability of climate adaptation is enhanced when all stakeholders work together. 9.3 0.2 10 3 Adaptation is only achievable if people and governance structures are flexible.
8.6 0.2 10 4 Adaptation is more achievable in built environments compared to natural environments. 5.9 0.4 5 9 There is not enough science to assess whether or not climate adaptation is feasible/achievable. 4.9 0.4 7 9 I can think of an example of where climate adaptation has already successfully occurred.
6.7 0.6 10 9 I don't know enough about climate adaptation to make an informed assessment about its achievability or feasibility.
5.5 0.5 8 9
community and cultural knowledge; many believing that science is not necessarily more important. Furthermore, we found that not all participants considered science to be less biased than other forms of knowledge, such as community or cultural knowledge.
Australian MPA managers most valued science that provided early warning of impacts, therefore allowing decision makers to be proactive rather than reactive (Table 3) . Furthermore, participants considered that the role of science is to provide a strong evidence base for making decisions, which in turn increases the likely success of that decision. Participants also believed that the role of science is to assist them to prioritize management interventions (Table 3) .
In relation to the traits that increase the extent to which MPA managers trust science, we found that the science per se was more important than the individual scientists. In particular, trust in science was greatest when there was a strong evidence base on a topic that managers could personally critically evaluate (Table 3) . The MPA managers also trust science that is impartial and evidenced based, providing realistic examples and/or case studies, and science that is pragmatic in outlining management options that are realistically achievable within the confines of management/policy (Table 3) .
Although the reputation of individual scientists may be important, the institution to which they belong and their track record, e.g., citation indices, play a much smaller role in conferring trust (Table 3) . Similarly, participants stated that they did not necessarily trust science simply because it was published in a high impact journal, and as such, the impact factor of a journal plays a smaller role in conferring trust in the science. Finally, individual http://www.ecologyandsociety.org/vol19/iss4/art33/ Science is less biased than other forms of knowledge, such as community or cultural knowledge.
6.9 0.4 8 9
Science allows decision makers to overcome current barriers to successful management actions (e.g., those associated with scale).
7.2 0.4 8 9
Science provides a strong evidence base for making decisions, therefore increasing the likely success of a decision.
0.2 9 5
Science provides certainty and assurance to decision makers. 7.5 0.3 8 6 Science allows decision makers to prioritize management interventions.
8.1 0.2 8 4 Science can provide early warning of impacts, which allows decision makers to be proactive rather than reactive. Trust in science I trust science when the authors have a good reputation. 8.1 0.3 9 7 I trust science when the authors belong to a respected institution. 7 0.2 6 5 I trust science when the authors have a strong track record (i.e., strong citation indices).
7.3 0.2 7 5 I trust science when it is published in a high impact scientific journal, e.g., Nature or Science.
7.3
0.4 9 7
I trust science when it is supported by robust statistical analysis. 8.2 0.4 9 9 I trust science when there is a strong depth of evidence on a topic that I can personally critically evaluate. I trust science when it is impartial and evidence based with realistic examples/case studies. 9.1 0.2 10 3 I trust science when the funding organizations are identified.
7.1 0.4 7 9 I trust science when the funding body is a well respected institution. 6.5 0.4 6 9 I trust science when scientists can reach consensus among themselves on an issue. 7.5 0.4 8 9 I trust science when it is communicated effectively in a 'language' that decision makers can understand.
7.6 0. 3 8 6 I trust science when the scientists themselves are effective communicators and make an effort to communicate their research findings through face to face interactions. rapport between scientists and managers and knowing the values of a scientist do not necessarily confer trust.
DISCUSSION
Understanding the perceptions of environmental managers is critical to help overcome communication barriers and improve the uptake of science into the decision-making process. We provide a quantitative assessment of the perceptions of MPA managers in relation to the risks of climate change, the importance, role, and achievability of climate adaptation, and the role of science in managing the risks of climate change. Using an Australian case study, we showed that although these MPA managers have a very strong awareness of the range and severity of risks posed by climate change, their understanding of adaptation as an option for managing these risks is less comprehensive. We also found that although these MPA managers view science as critical for informing the decisionmaking process, it should be considered in context with other knowledge types such as community and cultural knowledge, and be impartial, evidence-based, and pragmatic in outlining policy and management recommendations that are realistically achievable within the confines of management and policy.
The risks of climate change
Our results show that Australian MPA managers are concerned about a large range of potential effects relating to climate change on biodiversity, species extinctions, and ecosystem function. This is not surprising given the expansive body of literature already documenting and predicting the risk of extinction from climate change (reviewed by Dulvy et al. 2003) and how the declining abundance of individual species can result in changes to ecosystem function (Worm et al. 2006) . Similarly, participants identified impacts to the coastal zone as a major risk associated with climate change, a question of particular policy relevance Ecology and Society 19(4): 33 http://www.ecologyandsociety.org/vol19/iss4/art33/ (Sutherland et al. 2006) , which has been scientifically documented in both Australia (Traill et al. 2011 , McAllister et al. 2013 ) and other parts of the world (Harley et al. 2006) , and the subject of high media coverage associated with the increased frequency and severity of extreme weather events.
In comparison, participants considered the collapse of ecosystems and fisheries to be of lesser concern. These findings may also suggest that MPA managers in Australia may be unaware of recent research highlighting the predicted and potential risk of ecosystem collapse associated with climate change (e.g., Smith et al. 2009 , Hare et al. 2011 . Given the potential importance of ecosystem collapse to society, it is important that the likelihood and consequences of future ecosystem collapses as a result of climate change are demonstrated in the scientific literature and then communicated as a priority to raise awareness among Australian MPA managers.
The importance, role, and achievability of climate adaptation Although participating identified adaptation as critically important for managing the risks of climate change, we found high levels of variation in their understanding and awareness regarding the importance, role, and achievability of adaptation. For example, almost half of the participants answered that they did not know enough about adaptation to make an informed assessment on its importance or achievability. Similarly, we found that participants were not confident that there is enough science to assess the achievability of adaptation. These findings suggest that MPA managers in Australia are largely unaware and unfamiliar with the wealth of adaptation science currently available to inform the decision-making process (Webb and Beh 2013) and highlight the need for more effective methods of knowledge transfer.
Several novel methods of knowledge transfer have been identified in the literature to improve information flow among academics and managers. These include the coproduction of knowledge, whereby environmental practitioners actively participate in scientific research programs, allowing them to develop a comprehensive understanding of the research content (Ceccarelli et al. 2011 , Hoey et al. 2011 , Underwood et al. 2013 . Another increasingly recognized approach to improve information flow among academics and environmental practitioners is through the use of knowledge brokers or bridging organizations, i.e., intermediaries that aim to develop relationships and networks with, among, and between producers and users of knowledge, to facilitate the exchange of knowledge throughout this network (Michaels 2009 , Meyer 2010 , Crona and Parker 2012 . Finally, social media has revolutionized opportunities for communication, networking, and idea sharing among producers and users of knowledge and could be used to raise awareness of adaptation science among end users (Thaler et al. 2012 ).
Our results also suggested that some Australian MPA managers may be unaware of the differences between mitigation and adaptation, with 33% of participants agreeing that mitigation and adaptation are similar. Although both are important concepts in relation to managing for climate change, the greatest results will be achieved when mitigation and adaptation strategies are designed to complement one another. However, the ways in which they are approached from a policy perspective must be differentiated. This is described by Klein et al. (2005) , who identified three primary differences between mitigation and adaptation, which influence policy and management drivers and outcomes: (1) the spatial and temporal scales in which they operate; (2) the extent to which their costs, and in particular, benefits can be determined; and (3) the actors and types of policies involved in their implementation. To adequately develop both mitigation and adaptation responses, Australian MPA managers, and any individuals involved in environmental decision making, must have a strong understanding of each concept and the implications of both. Accordingly, scientists must ensure that they use the terms consistently and correctly through all communication activities and make clear to audiences the differences of each concept, both in terms of their definitions and also their policy and management implications. Furthermore, scientists must also show environmental managers that the two concepts are not mutually exclusive, but indeed, the greatest results will be achieved when mitigation and adaptation policies are designed to complement one another (Laukkonen et al. 2009 ).
Participants also agreed that the government is a major barrier currently hindering the achievability of adaptation activities. These findings are concerning because it has been suggested that perceptions of barriers can limit action just as strongly as actual barriers, even in cases in which both sufficient capacity and resources to adapt exist (Adger et al. 2007 ). Similar findings have also been reported in the United States, where it was found that internal barriers, such as unclear mandates from senior staff, combined with bureaucratic rules and procedures, were perceived by government officials to be a significant barrier (Jantarasami et al. 2010) . Accordingly, to overcome such barriers, government agencies should establish a clear agency mandate in relation to climate adaptation and give adequate resources to the implementation of the mandate, so that staff feel empowered to implement climate adaptation initiatives.
The role and trust of science
The importance of integrating science into the decision-making process for environmental management is widely accepted, and participants confirmed this, identifying science as a critical source of information when making decisions. However, we found that Australian MPA managers do not consider science more important than other forms of knowledge, such as community or cultural knowledge. Indeed, the past decade has seen a rapidly growing interest in the potential role of other knowledge forms to inform the decision-making process broadly across natural resource management arenas (Aswani and Hamilton 2004) , but also specifically in relation to climate adaptation (Salick and Ross 2009, Naess 2013 ). This is not surprising given (1) the importance of local knowledge for illustrating to local communities the consequences of climate change and (2) the promotion of culturally appropriate adaptation policies to improve community acceptance (Reid et al. 2009 , Gearheard et al. 2010 , Boillat and Berkes 2013 . However, as with science, the integration of other knowledge forms into policies and strategies for adaptation has been slow, at both national and international levels (Naess 2013 ).
These findings have important implications for the communication and uptake of science into environmental decisions both in Australia and internationally. Specifically, these findings suggest that for science to be most influential and relevant for environmental managers, scientists will need to incorporate http://www.ecologyandsociety.org/vol19/iss4/art33/ and consider a range of knowledge sources when developing management and/or policy recommendations. One way to achieve this would be through the establishment of multidisciplinary research teams, and specifically the inclusion of social scientists on research teams, to elucidate social perspectives in relation to the biophysical research being undertaken. However, traditionally, the integration of social and ecological sciences has been difficult and the majority of research has been undertaken within the boundaries of a single discipline, neglecting the relationships between ecological and social systems (Fox et al. 2006) . This is clearly no longer tenable, and greater efforts to incorporate social dimensions into biophysical research are needed (Redman et al. 2004 , Frusher et al. 2014 ).
We also found that Australian MPA managers most valued science that provided early warning of impacts, thus allowing managers to be proactive rather than reactive. It is therefore critical that Australian MPA managers and decision makers more broadly have access to research in a timely manner. However, several studies have shown that it takes considerable time for results to be published following the completion of data collation (Kareiva et al. 2002 , Fazey et al. 2005 . Consequently, effective knowledge transfer methods, which promote faster communication of science, i.e., knowledge brokers, boundary organizations, and the coproduction of knowledge, will become increasingly important modes of transferring information.
Furthermore, participants considered that the role of science is to provide a strong evidence base for making decisions and to assist them to prioritize management interventions. Given this, it is not surprising that participants trust science most when there is a strong depth of knowledge on a topic that they can personally critically evaluate. However, the process of locating, accessing, and reading primary literature may be too time consuming for environmental managers to undertake in addition to their daily responsibilities ). As such, scientists and research organizations could invest greater effort in the development of systematic reviews on particular topics, to provide the necessary information to decision makers in an easily digestible form that also provides links to the individual studies and greater detail if needed (Cook et al. 2013) . A similar approach has already proven to be successful in the medical sciences and could be adopted by the conservation and resource management sciences (Fazey et al. 2004) .
Participants trust science when it is impartial, evidence based, and pragmatic in outlining policy and management recommendations, which are realistically achievable within the confines of management and policy. These findings have several important implications for the ways in which science is produced and communicated. First, scientists must ensure that any bias is fully disclosed because decision makers do not consider science less biased than other knowledge forms, and support from certain funding bodies can influence trust (Krimsky 2013) . Second, these findings suggest that Australian MPA managers are most likely to trust science, and hence incorporate it into the decision-making process, when it is grounded by evidence. As such, conceptual and theoretical research is less likely to influence the decision-making process (Fawcett and Higginson 2012) , and concepts need to be firmly grounded through relevant and realistic case studies. Third, scientists must develop recommendations that are realistically achievable within the confines of existing management and policy. As such, scientists need to understand and take into account the policy context of environmental issues and understand trade-offs between the best-case scenario and what is actually achievable. By developing recommendations that take policy constraints into account, they are more likely to influence the decision-making process.
Finally, our results confirm that science is not trusted by decision makers simply because of the journal in which it is published, nor are the citation indices of an individual scientist. Such metrics, however, continue to drive academia, and have led governments, research authorities, and university administrators to assess research performance using indices that allow comparisons and ranking (Panaretos and Malesios 2009) . Indices, such as the journal impact factor, or h-index, provide a simple and quantitative metric of academic performance, however, they do not indicate how relevant or useful the science is to end users (Adler and van der Wal 2009 ). To overcome this, we suggest that conservation sciences transition toward new approaches to measure impact, whereby, impact would incorporate the uptake of the research by end users (Weiss 2007) . Under this approach, the impact of science and scientists is not measured by the number of publications they produce, nor the number of citations they receive, but the extent to which they work with end users to ensure improved knowledge flow and integration. These new metrics will be difficult to quantify and must be complimented by new reward systems for scientists, which take such activities into account for the purposes of assessing grant applications, merit-based promotions or similar. Ultimately, however, a transition in this direction would result in a more concerted effort from scientists to engage and work with end users, thereby improving the uptake of science into the decision-making process.
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